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@ A treating process for wood preservation and a wood preservative for the process. 

@ A treating process for wood preservation treatment which 
comprises introducing an aqueous solution containing (a) a 
quaternary ammonium salt, (b) a water soluble inorganic and/or 
organic copper salt, (c) ammonia and/or a water soluble amine 
capable of forming a complex with copper ton and (d) a 
molybdic acid compound and/or a nitrite, in a specific weight 
ratio, into a vacuum/pressure treatment system to effect wood 
preservation treatment while preventing corrosion in the 
system; and a wood preservative for the process. 
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Description 

A TREATING PROCESS FOR WOOD PRESERVATION AND A WOOD PRESERVATIVE FOR THE PROCESS 



TECHNICAL FIELD 

5 The present invention relates to a treating process for wood preservation and a wood preservative for the 
process. More particularly, the invention relates to a treatment for wood preservation under vacuum/pressure 
process, and a wood preservative for the process. 

(Herein, the term "wood preservation' is used in the meaning "to prevent wood from decay and also from 
wood destroying fungi and insects".) 

10 

RELATED BACKGROUND ART 

For wood preservation treatment, various process applying a wood preservative to wood are known and, in 
the concrete, vacuum/pressure process, dipping process, painting process, etc. are used. Among these 
processes, the vacuum/pressure which comprises putting wood into a tank (cylinder etc.) for wood treatment, 

15 which is made of metal (usually, iron) and capable of increasing or decreasing pressure, introducing a wood 
preservative liquor into the tank under vacuum/ pressure from a storage/recovery tank for the wood 
preservative liquor, which is connected by piping with the tank for wood treatment, to dip the wood in the wood 
preservative liquor, increasing or decreasing pressure to make the wood preservative liquor penetrate the 
wood up to its inner part, and recovering the remaining wood preservative liquor into the storage/recovery 

20 tank to use the liquor again, is advantageous for industrial performance and most suitable on using an aqueous 
solution of a water soluble wood preservative. 

Hitherto, aqueous solutions of the so-called CCA (a wood preservative comprising a chromium compound, 
a copper compound and an arsenic compound mixed together) have been used as a single-liquor type 
preservative to be introduced into the above-mentioned vacuum/pressure treatment system, in view of their 

25 preservative effects against wood decay and wood destroying fungi and insects. Treating process using such 
CCA preservative liquor, which cause no corrosion of the wood treatment tank made of metal, the 
storage/recovery tank for the preservative liquor, the connecting pipes, etc. and hardly cause precipitation of 
the preservative agents etc., are fit for repeated use for long hours. 

On the other hand, it has been recognized recently that quaternary ammonium salts are effective as wood 

30 preservatives, and it has been proposed to perform pressure pouring using as the preservative liquor an 
aqueous solution of a quaternary ammonium salt (Japanese Patent Laid-open No Sho 58-188607). 

Further, one of the inventors of the present invention has found that combined use of a quaternary 
ammonium salt with heavy metal ion supplying compounds (a copper ion supplying compound and a zinc ion 
supplying compound) exhibits a synergetic preservative effect against wood destroying fungi and termite, and 

35 filed a patent application concerning the invention relating to a wood treatment process using as wood 
preservative an aqueous solution of a quaternary ammonium salt and heavy metal ion supplying compounds 
(Japanese Patent Application No. Sho 59-191079). 

DISCLOSURE OF THE INVENTION 
40 However, in the former processes using CCA, there is a problem of the toxicity of wood after 
vacuum/pressure treatment, for example, a problem of environmental pollution that arsenous acid gas and 
hexavalent chromium ash, which are deadly poisons, are scattered as the wood is burnt up. Therefore, a 
vacuum/pressure treatment process using a substatiaily non-toxic preservative liquor instead of the CCA is 
earnestly desired. 

45 On the other hand, the latter process using a quaternary ammonium salt and heavy metal ion supplying 
compounds (a copper ion supplying compound and a zinc ion supplying compound) in combination is less 
toxic, compared with the former processes using the CCA. However, if the treatment tank, the preservative 
liquor storage/recovery tank, the piping, etc. are made of iron, problems of their corrosion or oi precipitation of 
copper in the treatment liquor arise while the vacuum/pressure treatment of wood with an aqueous solution of 

50 the quaternary ammonium salt and the heavy \\^\ J ion supplying compounds is performed, although there is 
no problem if they are made of special stainless steel. When such problems arise, not only apparatus for the 
treatment is affected, but also stability of the active ingredients having preservative effect contained in the 
treatment liquor would be ill influenced. That is, the aimed satisfactory preservation treatment would be 
substantially impossible, and the process could not be afforded for the practical use. 

55 The present invention has been made in order to solve the above-mentioned issues, and intends to provide 
a treating process for wood preservation treatment, which is able to give wood the aimed preservative 
property under a single vacuum/pressure treatment, remarkably reduce the corrosive action against tanks, 
pipes, etc. and, at the same time, solve the problems of the toxicity and the copper precipitation, and yet 
enables the treatment to be repeated for long hours. 

60 From the point of view as mentioned above, the inventors of the present invention have at first taken notice 
of the low toxicity of quaternary ammonium salts, and thought of, and investigated, effecting the 
vacuum/pressure with a single-liquor type preservative liquor comprising the low toxic quaternary ammonium 
salt and a copper ion supplying compound, which is a low toxic preservative (against ants) ingredient, in 
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combination. However, it was impossible to prevent precipitation of metallic copper and rusting of tanks, 
pipes, etc., by mere combined use of them. It was thought of to use further an anti-corrosive ingredient in 
combination. However, by mere addition of a conventional anti-corrosive agent, the preservative liquor was 
insufficient in its stability and unable to use repeatedly (cf. Referential Example given hereinafter), and also it 
was impossible to prevent precipitation of metallic copper. 5 

As a result of further earnest research and investigation on various combinations of anti-corrosive 
ingredients to be added to the preservative liquor, the inventors of the present invention have found the fact 
that, by using as anti-corrosive ingredients ammonia or a specific water soluble amine and a molybdic acid 
compound or a nitrite in combination with the above-mentioned preservative ingredients in a specific ratio, the 
treatment liquor (preservative liquor) is not spoiled but rather improved in its stability and, at the same time, 10 
precipitation of metallic copper is also prevented, and yet an excellent synergetic anti-corrosive effect is 
attained, and have completed the present invention. 

Thus, the present invention provides a treating process for wood preservation treatment which comprises 
introducing an aqueous solution containing 

(a) a quaternary ammonium salt having wood preservative property, 15 

(b) a water soluble inorganic and/or organic copper salt, 

(c) ammonia and/or a water soluble amine capable of forming a complex with copper ion, and 

(d) a molybdic acid compound and/or a nitrite 

in a weight ratio of (a) :(b):(c):(d) = 1:0.06-1.5:0.05-3.5:0.05-0.8 wherein, (b) is a value converted into copper 
ion content, (c) is a value converted into nitrogen content, and (d) is a value converted into molybdenum or 20 
nitrous acid ion content and yet the ingredient (a) in an amount of 0.25-4<Vo by weight, into a vacuum/pressure 
treatment system composed of a tank for wood treatment capable of increasing or decreasing pressure, a 
storage/recovery tank for the aqueous solution and pipes connecting them and effecting wood preservation 
treatment under vacuum or pressure while preventing corrosion in the treatment system. 

One of the characteristic features of the present invention resides in that the above ingredients (a) and (b) 25 
are adopted as preservative ingredient, with a view to use a low toxic single-liquor type treatment liquor. 
Another characteristic feature of the present invention resides in that the ingredients (c) and (d) are further 
combined as anti- corrosive ingredients with the ingredients (a) and (b) in a specific ratio. It is difficult to obtain 
a treating agent having good stability and excellent anti-corrosive property by combination of the ingredient (c) 
or (d) alone with the ingredients (a) and (b) or by combination of other known anti-corrosive ingredients with 20 
the ingredients (a) and (b). Therefore, the above-mentioned combination adopted according to the present 
invention is a specific one. 

In addition, although solutions comprising the above ingredients (a), (b), (c) and (d) dissolved in an aqueous 
solvent are useful at the above-mentioned concentration directly as a wood preservative fcr vacuum/ pressure 
treatment, those solutions having a concentration higher than the above-mentioned one are also useful as a 35 
wood preservative to be used by diluting into the prescribed concentration at the time of vacuum/pressure 
treatment. The solutions containing the above ingredients are remarkably improved in their stability as 
preparations and do not cause precipitation of copper as they are brought into contact with iron. They can be 
processed into preparations having a concentration higher than conventional ones, which are advantageous 
on transportation and conservation. 40 

Thus, the present invention provides also a wood preservative which comprises 

(a) a quaternary ammonium salt having wood preservative property, 

(b) a water soluble inorganic and/or organic copper saJt, 

(c) ammonia and/or a water soluble amine capable of forming a complex with copper ion, and 

(d) a molybdic acid compound and/or a nitrite 45 
dissolved in an aqueous solvent, in a weight ratio of (a):(b):(c):(d) = 1 :0.06-1 .5:0.05-3.5:0.05-0.8 wherein, (b) 

is a value converted into copper ion content, (c) is a value converted into nitrogen content, and (d) is a value 
converted into molybdenum or nitrous acid ion content. 

When a nitrite is selected as the ingredient (d), however, it is preferable to use as the amine (c) a primary or 
tertiary amine which does not cause nitrosation with the nitrite. 50 

Into the treatment liquor as well as the treating agent used in the process of the present inveniton, any other 
additives such as defoaming agent may be added as far as they do not spoil the aimed effect. 

According to the process of the present invention, the preservation treatment can be performed under one 
vacuum/pressure treatment without causing the problem of toxicity, by virtue of the presence of the low toxic 
ingredients (a) and (b). Moreover, the treatment liquor exhibits excellent stability and anti-corrosive property 55 
and corrosion of the wood under vacuum/pressure treatment system is prevented, by virtue of the presence of 
the low toxic ingredients (c) and (d). 

DESCRIPTION OF SPECIAL EMBODIMENT 

As the ingredient (a) of the present invention, quaternary ammonium salts having wood preservative 60 
property which are known in the art can be used. Examples of the quarternary ammonium salts include the 
compounds represented by the general formula: 
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/ R, \ + 

• X" (I) 



10 

(wherein, Ri denotes an alkyl group having 8-18 carbon atoms, R2 denotes a lower alky! group, an alkyl group 
having 8-18 carbon atoms or a benzyl group, R3 and R4 each denote a lower alkyl group, and X denotes a 
haJogen atoms). More specifically, Ca - Cia aikyltrimethylammonium halides such as octyltrimethylammonium 
chloride, decyltrimethyiarnmonium chloride, dodecyltrimethylammonium chloride, hexadecyltrimethylam- 

15 monim chloride, stearyltrimethylammoium chloride, etc., di Cq - Cia alkyldimethylammonium halides such as 
octyldecyldimethylammonium chloride, dioctyldimethyiammonium chloride, didecyldimethylammonium 
chloride, octyldodecyldimethylammonium chloride, dihexadecyldimethylammonium chloride, dioctadecyldi- 
mehtylammonium chloride, etc., and Cs - Cia alkylbenzyldimethylammonium halides such as dodecyldimethyt- 
benzylammonium chloride, hexadecyldimethylbenzylammonium chloride, octadecyldimethylbenzylammonium 

20 chloride, etc., are mentioned. Needless to say, these quaternary ammonium salts may be a mixture of 
themselves, and a mixture having mixed alkyl groups derived from general oils and fats, such as C8 -Cis 
aikyltrimethylammonium chloride, Ca - Cia dialkyldimethylammonium chloride, Ce - Ci8 alkyldimethyibenzy- 
lammonium chloride, etc., can also be used. Among these quaternary ammonium salts, didecyldimethylam- 
monium chloride, dodecyldimethylbenzylammonium chloride and hexadecyldimethylbenzylammonium 

25 chloride are preferably used. 

As preferable examples of water soluble inorganic or organic copper salts used as the ingredient (b) in the 
present invention, copper sulfate (II), copper chloride (II), copper bicarbonate, copper nitrate (II), copper 
acetate (II), copper oxide (II) and the like are mentioned. 
As the ingredient (c) used in the present invention, ammonia or a water soluble amine capable of forming a 

30 complex with copper ion, which is represented by the formula 

1 2 
R — N IT , 
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R 2~ N - R 4 



is mentioned. Here, R 1 denotes an organic group, or amino group, and R 2 and R 3 each denote an organic 
group or a hydrogen atom. Said organic group means a hydrocarbon residue such as alkyl group, alkenyi 

40 group, alkylene group, allyl group, aralkyl group, cycloalkyl group, etc., and a hydrocarbon residue substituted 
by amino group, alkylamin group, hydroxyl group, alkoxy group or a group containing no acidic gorup (such as 
chlorine group), including those cases wherein the organic groups are bound with each other to form a ring 
such as piperidine ring. For example, Ci - C5 alkylamines such as ethylamine, dlethylamine, triethylamine, 
methylamine, dimethylamine, trimethylamine, isopropylamine, diisopropylamine, n-butylamine, etc., mono 

45 amines having hydroxyialkyl {Ci - C5) such as ethanolamine, diethanolamine, triethanolamine, isopropano- 
lamine, etc., alkylenediamines such as ethylenediamine, propyienediamine, trimethylenediamine, etc., 
polyalkyienepolyamines such as diethylenetriamine, triethylenetetramine, tetraethylenepentamine, pentaethy- 
lenehexamine, etc.. polyamines having hydroxyalkyl group such as aminoethyiethanolamine, etc.. and cyclic 
amines such as cyclohexyiamine etc., are mentioned. From the economical point of view, it is preferable to use 

50 a C1-C3 alkyl or aJkyleneamine such as ethylamine, diethyiamine, dimethylamine. ethylenediamine, 
propyienediamine, diethylenetriamine, etc., or ammonia. By the way, with any other compounds capable of 
forming a complex with copper ion than the above-meiuoned ammonia and water soluble amines, the same 
effects as achieved by the present invention cannot be attained to the full. 
As motybdic acid compounds used as the ingredient (d) in the present invention, sodium molybdate, 

55 molybdic acid anhydride, molybdic acid, ferrous molybdate, ammonium molybdate and the like are mentioned. 
Among these molybdic acid compounds, it is preferable to use sodium molybdate or ammonium molybdate, in 
view of the stability of the treat ment liquor. 

As nitrites used as the ingredient (d), alkali metal nitrites such as lithium nitrite, sodium nitrite, potassium 
nitrite, etc., ammonium nitrite and the like are mentioned. Among these nitrites, it is preferable to use sodium 

60 nitrite, in view of the stability of the treatment liquor. 

The aqueous solution (the treatment liquor) used in the present invention is obtained by dissolving the 
above-mentioned ingredients in water. The solution may contain a hydrophilic organic solvent such as 
methanol and ethanol. if desired. The solution may also contain a known preservative against fungi or insects, 
such as a boron compound, an organophosphorus compound, etc., in order to increase antifungal or 

65 insectcide effect. 



4 



BNSOCC1D: <EP 023841 3A1 J _> 



0 238 413 



The ratio of the above ingredients (a), (b), (c) and (d) to be dissolved is 0.06 - 1.5 for (b), 0.05 - 3.5 for (c) and 
0.05 - 0.8 for (d) per 1 of (a) by weight where, (b), (c) and (d) are values converted into amounts of copper ion 
content, nitrogen content and molybdenum or nitrous acid ion content, respectively, and th ratio of (a) to (b) 
is determined in view of the balance with antifungal effect and insectcide effect. As regard the ingredient (c), 4 
or more nitrogen ions are necessary per 1 copper ion in the ingredient (b) that is, 0.05 or more nitrogen 5 
content in (c) per 0.06 copper ion content in (b) is necessary . As regards th ingredient (d), 0.05-0.8 
molybdenum or nitrous acid ion content is necessary per 1 ingredient (a). 

When nitrogen ions of the ingredient (c) are 4 or less per 1 copper ion of the ingredient (b) nitrogen content 
of (c) is less than 0.05 per 0.06 copper ion content of (b) or when molybdenum or nitrous acid. ion content of 
the ingredient (d) is less than 0.05 per 1 ingredient (a), it happens that copper in the active ingredient 10 
precipitates and anti-corrosive effect is insufficient at a concentration for practical use. Further, when the 
ingredient (c) exceeds 3.5 or the ingredient (d) exceeds 0.8, it happens that corrosion due to iron chelation by 
the ingredient (c) arises or any increase in the stability of the treatment liquor and in the anti-corrosive effect, 
corresponding to the increase in amount of the ingredient (c) or (d), is not brought about. Thus, the preferable 
ratio of adding the ingredients (a), (b).(c) and (d) is (b):(c):(d) = 0.06-1.5:0.05-3.5:0.05-0.8 (weight ratio) per 1 is 
(aO where, (b) is a value converted into copper ion content, (c) is a value converted into nitrogen content, and 
(d) is a value converted into molybdenum or nitrous acid ion content . 

The concentrations of these preservative ingre dients in the treatment liquor may vary depending on the 
kind, use, and the like of the objective wood of the preservation treatment. However, it is usually suitable to 
adjust them so that 1 Kg or more of the ingredient (a) is impregnated into 1 m 3 of wood. Accordingly, it is 20 
suitable to set the amount of the ingredient (a) so that it is 0.25 - 4 weight% of the treatment liquor. 
Concentrations of other ingredients amount set for the ingredient (a). 

Conditions and operation steps for reducing and increasing pressure of the tank for pressure pouring are 
the same those used conventionally. 



EXAMPLES 



25 



Test Example 1 : Preparation stability and corrosion controlling ability of wood preservative compositions as a 
treatment liquor suitable for the vacuum/pressure process 

As treatment liquors suitable for the vacuum/pressure process, wood preservatives according to the 30 
present invention and wood preservatives for comparison were prepared and their preparation stability and 
corrosion controlling ability were tested. The results obtained are shown in Table t and Table 2. The meaning of 
each symbol used in the explanation of test method and Tables 1 and 2 is given hereinafter. 

© Test of preparation stability 35 
(Test method) Wood preservatives having various compositions were prepared and their preparation stability 
was observed just as they were prepared and after letting them to stand for one month at ordinary 
temperatures (10° C - 25° C). 

(Meaning of each symbol in Table 1) 40 

O Preparation stability is good (liquor prepared is uniform and transparent blue) 

X Preparation stability is bad (copper hydroxide precipitates and turbidity and/or precipitates are 

formed) 

© Confirmation test of corrosion controlling effect 45 
(Test method) As test liquor, 10 g (Table 1) or 40 g (Table 2) of various wood preservatives prepared in 
© were collected in test tubes. Then, a commercially available iron nail (Table 1) or a test piece (50 x 30 
x 1 mm) of spec (Table 2) was, after removing grease, dipped in each test liquor to the half. After letting to 
stand for one month at ordinary temperatures (10°C - 25° C), the state of corrosion of each iron nail or test 
piece was observed. 50 

(Meaning of each symbol in Table 1) 

-G- No corrosion 

+ Slight partial corrosion (pitting) 

+ + Partial corrosion (red rust precipitates) 55 

+ + + Corrosion over the whole (a lot of red rust precipitates) 

* Copper precipitates 

NT Not tested 

Numerical values in Table 1 show the composition ratio of each ingredient in wood preservatives having 
various compositions, in wcight<Vo. The numerical values given inside ( ) are values converted into weight ratio 60 
of the copper compound (as copper ion), the ammonia or water soluble amine (as nitrogen content) and the 
molybdic acid compound (as molybdenum) or the nitrite (as nitrous acid ion) per 1 quaternary ammonium salt. 



65 
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[Consideration] 

As it is apparent from the test results of preparation examples Nos. 1-7, wood preservatives comprising a 
composition of 1 quat mary ammonium salt and copper compound (as copper ion) rammonia or water soluble 
amin (as nitrogen content) tmolyfadic acid compound (as molybdenum) in a weight ratio of 
5 0.06-1.5:0.05-3.5:0.05-0.8 have a good preparation stability and exhibit a satisfactory corrosion controlling 
effect against metal (iron). This applies also to the preparation examples Nos. 17-24 using nitrite as the 
ingredient (d). 

As it is evident from the fact that preparation example No. 2 wherein 1/3 of the amount of amine compound 
(as nitrogen content) in the preparation example No. 9 not exhibiting corrosion controlling effect and 1/2 of the 

10 amount of moiybdic acid compound (as molybdenum) in the preparation example No. 10 not exhibiting 
corrosion controlling effect are used in combination, has a good preparation stability and exhibits a 
satisfactory corrosion controlling effect, the combination of the ingredient (c) and the ingredient (d) according 
to the present invention exhibits unexpectedly excellent corrosion controlling effect. This applies, for example, 
also to the preparation example No. 18 and the preparation examples Nos. 26 and 27 (1/5 and 1/2). 

15 The wood preservatives represented by these preparation examples Nos. 1-7 and Nos. 17 - 24 can be used 
as a treatment liquor suited for the pressure pouring method, with or without suitable dilution. 

In contrast with the above-mentioned examples, it can be understood from test examples Nos. 8-10, 14, 15, 
25 - 27 and 31 - 33 that, when the moiybdic acid compound or the nitrite and/or the water soluble amine is not 
combined or its combination ratio is insufficient, the resulting wood preservative liquor is turbid and the 

20 resulting preparation is unstable or, even when the preparation has a good stability, the preparation exhibits no 
corrosion controlling effect against metal (iron) and accordingly is not fitted for practical use in the presence of 
metal (iron). Further, as shown by test examples Nos. 11-13, 16, 28 - 30 and 34, even by combination of the 
amine with other known corrosion controlling ingredients or combination of the moiybdic acid compound or 
the nitrite with other amine compounds except those used in the present invention, any corrosion controlling 

25 effect is not exhibited (the preparation examples Nos. 11, 12, 13, 28, 29 and 30) or. even when the corrosion 
controlling effect is exhibited, the preparation stability is not good and inconveniences such as precipitation of 
the active ingredient quaternary ammonium salt arise (the preparation examples Nos. 17 and 34). Thus, any 
good preparation cannot be found among preparations used in these test examples. 

30 
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Test Example 2 

With liquors obtained by diluting preparations of the preparation examples Nos. 1-7 given hereinafter with 
water into 5 times, the same tests as the test example 1 were performed except that the test period was 3 
weeks. After completion of the tests, states of corrosion of iron nails, coloring of liquors, etc. were observed. 
No corrosion of iron nails was recognized, and the liquors were transparent blue. 

(Examples of high concentration preparations suited for the pressure puring method) 



Preparation Example 1 

(i) Didecyloimethylammonium chloride 6.67 g 10 
(purity 75o/o) 

(ii) Copper sulfate 5g 

(iii) Triethylenetatramine 5 g 

(iv) Sodium molybdate 5g 

(v) Nonionic surfactant 5 g 15 
(Nonylphenol/10 mols ethyleneoxide addition product) 

(vi) Water 73.33 g 

By mixing, (ii), (iii) and (iv) was first dissolved in (vi) and then, in the resulting solution, (v) and (i) were 
dissolved in that order, whereby a uniform liquid preparation was obtained. 

20 

Preparation Example 2 

(i) Didecyldimethyiammonium chloride 6.67 g 
(purity 750/0) 

(ii) Copper sulfate 5g 

(iii) Diethylenetriamine 6.5 g 25 

(iv) Sodium molybdate 4 g 

(v) Nonionic surfactant 5 g 

(Nonylphenol/10 mols ethyleneoxide addition product) 

(vi) Water 72.83 g 

30 

Preparation Example 3 

(i) Didecyldimethyiammonium chloride 6.67 g 
(purity 750/o) 

(ii) Copper sulfate 5g 

(iii) Ethylenediamine 5.0 g 35 

(iv) Sodium molybdate 2.5 g 

(v) Nonionic surfactant 5 g 

(Nonylphenol/10 mols ethyleneoxide addition product) 

(vi) Water 75.83 g 

40 

Preparation Example 4 

(i) Didecyldimethyiammonium chloride 6.67 g 
(purity 75%) 

(ii) Copper sulfate 4.55 g 

(iii) Diethylenetriamine 6.67 g 45 

(v) Nonionic surfactant 5 g 

(Nonylphenol/10 mols ethyleneoxide addition product) 

(vi) Water 69.61 g 

Preparation Example 5 50 

(i) Didecyldimethyiammonium chloride 6.67g 
(purity 750/o) 

(ii) Copper sulfate 5 g 

(iii) Aminoethanolamine 9.5 g 

(iv) Sodium molybdate 5 g 55 

(v) Nonionic surfactant 5 g 

(Nonylphenol/10 mols ethyleneoxide addition product) 

(vi) Water 68.83 g 



Preparation Example 6 

(i) Didecyldimethyiammonium chloride 6.77 g 
(purity 75o/o) 

(ii) Copper sulfate 5 g 

(iii) Ammonia 5 g 

(iv) Sodium molybdate 2.5 g 
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(v) Nonionic surfactant 5 g 

(Nonylphenoi/10 mols ethyieneoxide addition product) 

(vi) Water 75.93 g 

Preparation Example 7 

(i) Stearyitrimethylammonium chloride 6.25 g 
(purity 80<yo) 

(ii) Copper sulfate 5g 

(in) Triethyienetetramine 5 g 

(iv) Ammonium molybdate 3.63 g 

(v) Nonionic surfactant 5 g 

(Nony!phenoi/10 mois ethyieneoxide addition product) 

(vi) Water 75.12 g 

•Preparations of the preparation examples Nos. 1-7 approx. 5-10 times, on use. 

Every preparations obtained has a good storage stability, not exhibiting any change even after letting them 
to stand for 3 months at ordinary temperatures. They were uniformly diluted even at the time of the 
above-mentioned dilution with water. 

Test Example 3 

With liquors obtained by diluting preparations of the preparation examples Nos. 8-14 given hereinafter with 
water into 5 times, the same tests as the test example 1 were performed except that the test period was 3 
weeks. After completion of the tests, states of corrosion of iron nails, coloring of liquors, etc. were observed. 
No corrosion of iron nails was recognized, and the liquors were transparent blue. 

(Examples of high concentration preparations suited for the pressure pouring method.) 

Preparation Example 8 

(i) Didecyldimethylammoniurn chloride 6.67 g 
(purity 75%) 

(ii) Copper sulfate 5 g 

(iii) Triethyienetetramine 5 g 

(iv) Sodium nitrite 5 g 

(v) Nonionic surfactant 5 g 

(Nonylphenol/10 mols ethyieneoxide addition product) 
By mixing, (ii), (iii) and (iv) were first dissolved in (vi) and then, in the resulting solution, (v) and (i) were 
dissolved in that order, whereby a uniform liquid preparation was obtained. 

Preparation Example 9 

(i) Didecyldimethylammoniurn chloride 6.67 g 
(purity 750/0) 

(ii) Copper sulfate 5 g 

(iii) Diethylenetriamine 6.5 g 

(iv) Sodium nitrite 4 g 

(v) Nonionic surfactant 5 g 

(Nonyiphenol/10 mois ethyieneoxide addition product) 

(vi) Water 72.83 g 

Preparation Example 10 

(i) Didecyldimethylammoniurn chloride 6.67 g 
(purity 75%) 

(ii) Copper sulfate 5 g 

(iii) Ethylenediamine 3.3 g 

(iv) Sodium nitrite 3.3 g 

(v) Nonionic surfactant 6 g 

(Nonylphenol/10 mols ethyieneoxdie addition product) 

(vi) Water 75.73 g 

Preparation Example 11 

(i) Didecyldimethylammoniurn chloride 6.67 g 
(purity 750/o) 

(ii) Copper chloride 4.55 g 

(iii) Diethylenetriamine 6.67 g 

(iv) Sodium nitrite 7.5 g 

(v) Nonionic surfactant 7.5 g 

(Nonylphenol/10 mols ethyieneoxide addition product) 
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(vi) Water 67.11 g 

Preparation Example 12 

(i) Benzalkonium chloride 6.25 g 

(purity 800/0) 5 

(ii) Copper sulfate 5 g 

(iii) Aminoethylethanolamine 9.5g 

(iv) Sodium nitrite 3 g 

(v) Nonionic surfactant 6 g 

(Nonylphenol/10 mols ethyleneoxide addition product) 10 

(vi) Water 70.25 g 

Preparation Example 13 

(i) Didecyldimethylammonium chloride 6.77 g 

(purity 750/o) 15 

(ii) Copper sulfate 5 g 

(iii) Ammonia 4.8 g 

(iv) Sodium nitrite 4.8 g 

(v) Nonionic surfactant 5 g 

(Nonylphenol/10 mols ethyleneoxide addition product) 20 

(vi) Water 75.93 g 

Preparation Example 14 

(i) Strearyltrimethyiammonium chloride 6.25 g 

(purity 8O0/0) 25 

(ii) Copper sulfate 5 g 

(iii) Ethylenediamine 3.3 g 

(iv) Ammonium nitrite 3.63 g 

(v) Nonionic surfactant 5 g 

(Nonylphenol/10 mols ethyleneoxide addition product) 30 

(vi) Water 76.82 g 

•Preparations of the preparation examples Nos. 8-14 were diluted into approx. 5-10 times, on use. 

Every preparations obtained had a good storage stability, not exhibiting any change even after letting them 
to stand for 3 months at ordinary temperatures. They were uniformly diluted even at the time of the 
above-mentioned dilution with water. 35 

EFFECTS OF THE INVENTION 

According to the process for wood preservation and the wood preservatives of the present invention, a 
good preservatives property is provided to wood under the single vacuum/pressure process and, moreover, 
problems of the stability of active ingredients in treatment liquors and the corrosion of vacuum/pressure 40 
pouring system are remarkably improved. Further, problems in environmental pollution are improved and no 
damage arises on workers, since every ingredients used are low toxic. Furthermore, as it is evident from the 
above-described preparation stability test, the treatment liquors which are excellent in the stability and 
prevented from precipitation of copper ion, are suited for repeated use for long hours. Thus, the process for 
preservation and the wood preservatives of the present invention are excellent and useful in every aspects 45 
such as treating operation, efficiency, etc. 



Claims 50 

1. A wood preservative which comprises 

(a) a quaternary ammonium salt having wood preservative property, 

(b) a water soluble inorganic and/or organic copper salt, 

(c) ammonia and/or a water soluble amine capable of forming a complex with copper ion, and 55 

(d) a molybdic acid compound and/or a nitrite 

dissolved in an aqueous solvent, in a weight ratio of (a):(b):(c):(d) = 1:0.06-1.5:0.05-3.5:0.05-0.8 
wherein, (b) is a value converted into copper ion content, (c)is a value converted into nitrogen content, 
and (d) is a value converted into molybdenum or nitrous acid ion content. 

2. The wood preservative of claim 1 in which the quaternary ammonium salt (a) is represented by the 60 
general formula (I): 
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30 



35 



R 2 — N 



R 4 



(I) 



(wherein, Ri denotes an alkyl group having 8-18 carbon atoms, R2 denotes a lower alkyl group, an alkyl 
group having 8-18 carbon atoms or a benzyl group, R3 and R* each denote a lower alkyl group, and X 
denotes a halogen atom). 

3. The wood preservative of claim 2 in which the quaternary ammonium salt (a) is didecyidimethylam- 
monium chloride, dodecyldimethylbertzylammonium chloride or hexadecyldimethylbenzylammonium 
chloride. 

4. The wood preservative of claim 1 in which the water soluble copper salt (b) is copper sulfate (II), 
copper chloride (II), copper bicarbonate, copper nitrate (II), copper acetate (II) or copper oxide (II). 

5. The wood preservative of claim 1 in which the water soluble amine is C1 - C5 aikyiamine, mono amine 
having hydroxyaikyl (C1 - Cs) group, alkylenediamine, polyalkylenepolyamine, polyamine having hydrox- 
yalkyl group or cyclic amines. 

6. The wood preservative of claim 1 in which the molybdic acid compound is sodium molybdate, 
molybdic acid anhydride, molybdic acid, ferrous molybdate or ammonium molybdate. 

7. A treating process for wood preservation which comprises introducing an aqueous solution 
containing 

(a) a quaternary ammonium salt having wood preservative property, 

(b) a water soluble inorganic and/or organic copper salt 

(c) ammonia and/or a water soluble amine capable of forming a complex with copper ion, and 

(d) a molybdic acid compound and/or a nitrite 

in a weight ratio of (a) :(b) :(c):(d) 1 :0.06- 1.5:0.05-3.5:0.05-0.8 wherein, (b) is a value converted into 
copper ion content, (c) is a value converted into nitrogen content, and (d) is a value converted into 
molybdenum or nitrous acid ion content and yet the ingredient (a) in an amount of 0.25 - 4% by weight, 
into a vacuum/pressure treatment system composed of a tank for wood treatment capable of increasing 
or decreasing pressure, a storage/recovery tank for the aqueous solution and pipes connecting them and 
effecting wood treating for preservation under vacuum or pressure while preventing corrosion in the 
treatment system. 
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